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NASA hasnow been collecting,
curating and distributindust collected in
the stratosphere for more than yéars.
This has been a hit aniss affair. The
planes, now WB57 and ER-2 aircraft, are
sent up at essentially random times and at
random places, frorthe point ofview of
the dust sources. Thgresumption is
that by thetime extraterrestrial dust has
settled though the atmosphere down to
the lower stratosphere, where it is
collected at 20 km altitude, the source
populations have beenixedandoriginal
source information has been largely lost.

The stratospheric dusillection
program has always accepted the
possibility that specific bolide clouds
could be sampled, provided that (1)
prompt notification of the program
supervisor (MEZ) could occur(2) a
plane wasavailable, and(3) the plane
was in thevicinity of the reportedolide.
Factor 1has always been lacking, and
factors 2 and 3 are somewhat
probabilistic innature. Fortunatelythis
situation may now be changing.

It is desirable to examine bolide
dust for anumber ofreasons. Firsthis
would give us more data on the
atmospheric ablatioprocess. It would
also provide theidentity of the bolide
bodies, which almost never provide
recovered meteorites. To daiely five
meteorites with precise pre-atmospheric
orbits have beerrecovered. Finally,
analysis of recoveredbolide dust will
provide "ground" truth,driving a vast
improvement in the calibration of satellite

visual data with asteroid physical
properties.

The US hassince August 1972
been observinghe Earth's surfac&éom
satellite platforms using visible to
infrared (IR) detection systems. The
primary purpose of thesécapabilities”
has beerthe verification of nucleartest
treaties. In theintervening years to
March 1996 a total of 262 detections of
probable bolidegsmall asteroids and/or
comets entering the atmospheregve
been made. There have beenvizible-
only detections, 212R-only detections,
and 27 detections by bothsible and IR
systems. The largest up to March 1996
was over théMarshall Islands on Feb 1,
1994. This bolide was estimated at a 50-
70 Kt pre-entry energy; evidence
suggests that this wassa20 mdiameter
asteroid traveling at 25 km/s.

We have now compared the
listing of detected bolides with the
history of NASA stratospheric collection
efforts. We havadentified one bolide
that may have serendipitously been
sampled inthe course of aseries of
flights of our conventional collection
surface9lus four Large Area Collectors
(LAC) flying on an ER-2 aircraft. This
was anespecially bright bolidebserved
over Colorado Springs, CO, on thight
of Nov. 21, 1995. One week later we
were collecting stratosphericlust west
of the observation locationConsidering
that it cantake up toseveral weeks for
fine dust tofall from the higher altitude
at which this bolidavas observed to the
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collection altitude, the weekelay was
just about right. Unfortunately,
meteorological data indicate that the
bolide dust should have been drifting
eastward, rather than westwamring
this period. Still it is possible that
samples from higher altitude ablation
were collected,since the bolide was
entering fromthe west-north-west and
passed over the collection area before
passing Colmdo Springs. We are now
examiningthe pertinent collector plates
to determine whether they appeart of
the ordinary. Wehave not, however,
removedany samplesor analysis. The
collectors are U2085, U2086, and L2037
to L2040. They are available for
allocation in whole and/or in part.

In the past the satellite
observations of the Eartras beemather
spotty, with detections being made on a
relatively ad hoc basis. bhe near future
the satellite observation W be made
continuous in time and aeri@overage
extended worldwide. These observations
obviously permithe time and location of
thebolide to be calculated witsufficient
accuracy to warransending a plane to
investigate. Efforts are nobeing made
to permit the timely notification of
NASA when these satellite stems
detect anew bolide, which shoul@inally
close a critical loop.

More recently, several (a
swarm?) bright bolidesntered Earth's
atmosphere over the US theght on
October 3-4, 1996. These bodies
(probably 3-5 in number, but possibly
higher) were detected bysatellite IR
sensors aswell as visually from the
ground and by infrasondetectors. As it
happens we wersampling intermittently
using LACs between September 26 and
October 11, 1996. We haesamined all
four LACs, anddetectechothing unusual
visually, but the particles captured on
these collectorgertainly deserve closer
inspection. Since these collectors had
only sampledfor abouthalf of the time
we generally like tesee, we sent three of
them (L2041, L2043, L2044) back to the
ER-2 for additional collection time.
However, we have retained collector
L2042 as received after October 11. Itis
available for characterization.

With timely notification, it should
be possible inthe near future to
deliberately samplé¢he dust cloudrom
specific bright bolides, adding a new
dimension tothe study of extraterrestrial
bodies.
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